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ABSTRACT 

We have used FMOS on Subaru to obtain near-infrared spectroscopy of 123 far-infrared selected 
galaxies in COSMOS and obtain the key rest-frame optical emission lines. This is the largest sample of 
infrared galaxies with near-infrared spectroscopy at these redshifts. The far-infrared selection results 
in a sample of galaxies that are massive systems that span a range of metallicities in comparison with 
previous optically selected surveys, and thus has a higher AGN fraction and better samples the AGN 
branch. We establish the presence of AGN and starbursts in this sample of (U)LIRGs selected as 
Herschel-PACS and Spitzer-MIPS detections in two redshift bins (z ~ 0.7 and z ~ 1.5) and test the 
redshift dependence of diagnostics used to separate AGN from star-format ion dominated galaxies. In 
addition, we construct a low redshift (z ^ 0.1) comparison sample of infrared selected galaxies and 
find that the evolution from z ~ 1.5 to today is consistent wit h an evolving AGN se lection line and a 
range of ISM conditions and metallicities from the models ofjKewley et al. (2013b). We find that a 
large fraction of (U)LIRGs are BPT-selected AGN using their new, redshift-dependent classihcation 
line. We compare the position of known X-ray detected AGN (67 in total) with the BPT selection and 
find that the new classification line accurately selects most of these objects (> 70%). Furthermore, 
we identify 35 new (likely obscured) AGN not selected as such by their X-ray emission. Our results 
have direct implications for AGN selection at higher redshift with either current (MOSFIRE, KMOS) 
or future (PFS, MOONS) spectroscopic efforts with near-infrared spectral coverage. 

Subject headings: cosmology: observations — galaxies: active — galaxies: evolution — galaxies: high- 
redshift — infrared: galaxies — surveys 


1. INTRODUCTION 

Not long after they were initially discovered, it was 
shown that the high infrared luminosities (Air) of lumi¬ 
nous and ultraluminous infrared galaxies (LIRGs: Air > 
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IO^^Aq, ULIRGs: Am > 10 ^^Aq, (U)LIRGs collectively) 
originate from extreme star formation, AGN activity, 
or a combination of the two (see review by Sanders & 
Mirabel 1996) . In the local univer se, both the merger 
fraction (e.g., iVeilleux et al.||2002|) and AGN fraction 
Billeux et al.||l995l lll-an et 


(e.g., Veilleux 


systernatically with Am. 


al. 

' T hese two o 


2001) increases 


jservational re- 
sults support the ‘merger scenario’ initially proposed by 


Sanders & Mirabel (1996) where (U)LIRGs represent a 
transition stage between gas rich spiral galaxies and red 
elllipticals. Galaxies e nter this transition stage through 
a major merger (e.g., Toomre & Toomre 1972), which 
triggers star formation and fuels a central black hole. 
During this stage, the black hole is enshrouded by dust 
and later, once star formation begins to subside, the rem¬ 
nant evolves into an optical QSO. Thus, understanding 
the relationship between star formation and AGN activ¬ 
ity, and how each contribute to the total Air of galaxies, 
is a critical test of the merger scenario. While many such 
studies of (U )LIRGs in the loc al universe have been con¬ 


ducted (e.g.. Yuan et al. 


2010), the relative role of these 


two processes at high redshift (z > 0.5), where these ob¬ 
jects dominate cosmic star formation activity, have yet 
to be thoroughly explored. 

Previous studies of high redshift (U)LIRGs have found 
that while the merger fraction also systematically in - 


creases with Air (e.g., Kartaltepe et al. 2010b 2012) 


the absolute fraction that have clearly gone through a 
major merger is lower than in the local universe, sug¬ 
gesting that such an event may not be necessary for 
these extreme luminosities at high redshift. However, 
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the difficulty of identifying merger signatures at high red- 
shift means that these fractions should only be consid¬ 
ered lower limits (e.g., Hung et al.||2014). On the other 


hand, the AGN fraction among high redshift ( U)LIRGs 
is similar to that of their local counterparts (e.g.,|Kartal- 


tepe et aLl|2010a| |Symeonidis et al.]|2013| |Juneau et al. 


2013p. Identifying AGN among these dust enshrouded 


objects, some of which are likely to be Gompton thick, 
can be difficult. Various AGN selection techniques have 
been used in the past, such as selecting objects with high 
X-ray luminosities , or those with pow er-law slopes in the 
mid-infrared (e.g., Donley et al.|2007 ). One of the classic 


sion line diagnostics (e.g., 

Baldwin et al. 

1981 

Veilleux 

& Osterbrock|I987 

). yince each o± these methoc 

Is is sen- 


dust properties, in order to obtain a full AGN census 
among a sample of galaxies it is essential to combi ne 
multiple selection techniques (e .g., 


We use the ‘BPT diagram’ (Ba 


Hickox et al. 


dwin et al. 


2009). 


MTlto 


identify AGN among high redshift (UjLlKGs selected 
from observations taken with the Herschel Space Obser- 
vatory and Spitzer S pace Telescope of the GOSMOS field 
(Scoville et al.|[2007) and compare them to known AGN 


identihed in the X-ray. Since the BPT emission lines are 
shifted out of the optical at z ^ 0.5 and z ~ 1.0 for the 
two sets of lines, respectively, near-infrared spectroscopy 
is essential for obtaining these lines at higher redshifts. 
Until recently, this was only possible for small numbers of 
objects using long slit spectroscopy, but now that several 
multi-object NIR spectrographs are available, larger sur¬ 
veys are possible. In order to apply the BPT diagnostic 


AGN selection lines (Kewley et al. 2001 

Kewley et al. 

2006 

Kauffmann et ah 

20031) evolve witi 

redshift. Us- 

mg t 

leoretical models. 

Kewley et al. (20I3a|b) have pre- 


tion of redshift due to the evolving ISM conditions and 
derived a new classification line to separate AGN from 
star forming galaxies. The first large surv eys of star- 



ve m 

the way predicted by Kewley et al., but the AGN sam¬ 
ples in these studies are small and insufficient to test 
these diagnostics. 

Here, we present re sults from the low-resolution FMOS 
(Kimura et al.||20I0) survey of the GOSMOS field (Kar- 
taltepe et al., m prep), and use the BPT diagnostic 
to identify AGN among high redshift (U)LIRGs for 59 
galaxies at z ^ 0.7 and 64 galaxies at z ^ 1.5. This 
Letter is organized as follows: In Sections 2 and 3, we 
present the FMOS observations and ancillary datasets 
used in our analysis, respectively. We present the BPT 
diagram in Section 4, compare to previous results in Sec¬ 
tion 5, and summarize our results in Section 6. 

2. FMOS OBSERVATIONS 

The wide field-of-view of FMOS (30') and the large 
number of fibers (~ 400) make it ideal for a wide-area 
survey over the 2-deg^ GOSMOS field. The FMOS sur¬ 
vey of the GOSMOS field is divided into two parts - 
now complete low-resolution survey (i? ~ 600; Kartal¬ 


tepe et ah, in pr ep) and an ongoing hig h-resolution sur¬ 
vey (i? ^ 2000; Silverman et al. 2014). Here, we focus 
on observations from the low-resolution survey since all 
four of the BPT diagnostic emission lines are obtained 
at once for galaxies at z ~ 1.5, the same redshift range 
where most of the Herschel detected ULIRGs lie, as high¬ 
lighted in Figure I. In the low-resolution mode, FMOS 
covers the wavelength range 0.9 — 1.8 /im with a disper¬ 
sion of ^ 5A per pixel. With this wavelength coverage, 
Ha and [Nil] can be observed at 0.5 < z < 1.7 and 
[O III] and H/3 at I.O < z < 2.7. All four lines can be 
observed at I.O < z < 1.7. 

We observed 19 pointings over the entire GOSMOS 
field, with typical integration times of 180 minutes per 
pointing in varying weather conditions. We observed in 
cross-beam switching mode, with two fibers assigned to 
each target - one for the target and the other for sky 
- and dithered between the two for optimum sky sub¬ 
traction. The observations were reduced, wavelength, 
and flux-calibrated using the publicly available pipeline 
FIBRE-pac (FMOS Image-Based REduction package; 
Iwamuro et al.||20I2). We visually inspected the ID and 
2D reduced spectra from all 19 pointings and me asured 
redshifts using SPEGpro (Masters & Gapakl20II|). Each 


spectrum was inspected by two of the authors and the re¬ 
sults were compared. In cases of discrepant redshift mea¬ 
surements, we inspected the spectrum again and chose a 
final redshift. In total, we measured redshifts and qual¬ 
ity flags for 988 objects. The target selection for the full 
survey will be discussed in a future paper. Here we focus 
on the key targets for the survey - far-infrared selected 
galaxies. All of the objects discussed in this paper have 
a redshift quality flag of 4 since we require the detection 
of at least three of the key emission lines. 

3. ANCILLARY DATASETS 

In addition to the FMOS observations, we use optical 
spectroscopic observations from several other sources, in¬ 
cluding VIMOS (Visible Multi-Object Spectrograp h; Le 


F’evre et al. 2003) observations from zCOSMOS &lly 
et al. 2007L DEIMOS observations from Keck H (Kar¬ 


taltepe e t al.||2UI 0a|), and the S loan Digital Sky Survey 


(SUSS; Abazajian et al. 2009). These optical spectra 
were used for all of the diagnostic lines in the low redshift 
comparison sample and for H/3 and [O III] in the interme¬ 
diate redshift sample. 

The sample of infrared galaxies in this paper were se¬ 
lected using Herschel observations of the CO SMOS field 
from the PEP (PACS Evolutionary Probe; |Lutz et al. 
2011 [ ) and HerMES (He rschel Multi-tiered Extragalac- 


tic Survey; Oliver et al.| 2012) surveys using the PACS 
(100 — 160/xm) and SPIRE (250 — 500 ^m) instruments, 
respectively. In addition, we selected targets using the 
Spitzer-Ml PS 24 nm observatio ns of COSMOS from S- 
COSMOS ( Sanders et al.|[2007 ). The detections, source 


photometry, and counter part matching (u sing 24 /im pri¬ 


ors) is fully described in Lee et al. (2013). 

The Air, for the entire Herschel-FA(Jti sample is shown 
in Figure I as a function of redshift. We derived Lir for 
each source by fitting the MIR-FIR SED (using the IRAC 
8 /tm, MIPS 24 /im, 70 /tm, PACS 100 /tm and 160 /tm. 


and SPIRE 250 pva photometry) with several template 

libraries ( 

Chary & Elbaz 

20011 Dale & Helou] 20021 La- 

gache et al. 

2DD3' 

Siebenmorgen & Kriigel 20O7) using 
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Figure 1. Total infrared luminosity (Tir) as a function of redshift for the Herschel-'PAOS sample. Horizontal dashed lines mark the LIRG, 
ULIRG, and HyLIRG luminosity divides. The colored vertical bands highlight our three redshift bins. The low-redshift bin (< 2 >= 0.1) 
contains galaxies with all four lines ([Nil], Ha, [OHI] , and H/3) in the optical, the intermediate-redshift bin (< z >= 0.7) has [Nil] and 
Ha in the near-infrared and [OHI] and H/3 in the optical, and the high-redshift bin (< 2 >= 1.5) has all four lines in the near-infrared. 
Over-plotted in orange are the galaxies with measured emission lines presented in this paper. 


the SED fitting code Le written by S. Arnouts 

and O. Ilbert. The best fit model was chosen by finding 
the one with the lowest value and allowing for rescal¬ 
ing of the templates and Lir was then calculated from 
the best fit template by integrating from 8-1000 /im. 

We used the ancillary data to identify AGN among 
our F IR sa mple. We used the catalogs of |Brusa et al.| 
(2010) and Civano et al. (2012 |), which identify sou rces 
associate d with AlVliVl-lNew ton ([Masinger et al.|2007) and 
Chandra (Elvis et al. 2009) detections. We also identified 
IR-select ed AGIN candidates b ased on their IRAC colors 
following [Donley et al. 2012 We choose this selection 
method because it is the most conservative at excluding 
star-forming contaminants. 

4. BPT DIAGRAM 


We measured emission line fluxes for all of the galaxies 
in the FMOS sample by fitting a gaussian to each line us¬ 
ing a custom script allowing the line widths and fluxes to 
be free parameters. We also fit lines from the zCOSMOS 
and DEIMOS spectra for galaxies in the redshift range 
where Ha and [N II] are observed by FMOS but H/3 and 
[O III] fall in the optical. We corrected for photospheric 
Balmer absorption following the method of Zahid et al. 
2014. In addition, we used these spectra to select a low 
redshift sample of galaxies of Herschel-deXecied infrared 
galaxies, where all four lines are observed at optical wave¬ 
lengths, including publicly available SDSS spectra from 


DR7. For the SDSS galaxies, we used line flux measure¬ 
ments from the MPA/JHU DR7 releaseFor our final 
sample, we selected all galaxies with SJlN > 3 (corre¬ 
sponding to a flux limit of ^ 9 x 10“^^ erg cm“^ s“^ for 
FMOS - the flux limit for the optical spectra is lower 
and different for each survey) in all four of the diagnos¬ 
tic emission lines, excluding broad line AGN. The three 
redshift bins for our sample are highlighted in Figure 1 
and summarized in Table 1. The low redshift bin is al¬ 
most entirely made up of sources with Lir < 10^^ Lq 
(83 galaxies in total), the intermediate redshift of mostly 
LIRGs and low luminosity ULIRGs (59 galaxies), and the 
high redshift bin of mostly ULIRGs with some high lumi¬ 
nosity LIRGs (64 galaxies). The median stellar masses 
for this sample are < log{M/MQ) >= 10.4, 10.2, and 
10.4 for each respective redshift bin. In addition, there 
are 39 and 65 galaxies in the intermediate and high red¬ 
shift bins, respectively, with S/N > 3 detections in three 
out of four of the emission lines, enabling us to place 
a lower or upper limit on the BPT diagram for these 
galaxies. This represents the largest sample of high red¬ 
shift (U)LIRGs with measurements of these key diagnos¬ 
tic lines in the literature - the properties of this sample 
are given in Table 2. 

The BPT diagram is shown in Figure 2 for all three 
redshift bins. The top panel shows the galaxies color- 
coded by their infrared luminosity and the bottom panel 


http: //www.cfht.hawaii.edu/^amouts/LEPHARE/cfhtJephare/lephiilehltitpil//www.mpa-garching.mpg.de/SDSS/DR7/ 
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log([Nll]/Ha) log([Nll]/Ha) log([Nll]/Ha) 

Figure 2. The BPT diagram, [O III] /H/3 versus [N for galaxies in each of the three redshift bins in our sample with the lower-limit 

abundance sequence (dotted curve), the redshift-dependent AGN classification line (solid curve) and the mixing sequences for Scenarios 3 
and 4 (solid and dotted lines, respectively; Kewley et al. 2013a,b) over-plotted. Icr uncertainties are shown for each galaxy. Note that the 
dispersion in the location of the galaxies on the diagram is larger than the typical error bar. The points in the top row are color-coded by 
their total infrared luminosity while those in the bottom row are marked with a box if they are detected in the X-ray and color-coded by 
their X-ray luminosities. 


highlights whether a given galaxy is also identihed as 
an AGN in the X-ray and color-coded by their X-ray 
luminosity. The luminosity limit is redshift dependent 
(log(Lx) 42.5 ergs“^ at z ^ 0.7 and log(Lx) ^ 43.3 
ergs“^ at z ^ 1.5 for the 2-10 keV band for the Chan¬ 
dra observations). Essentially all of X-ray detections at 
z > 0.5, have Lx > lO'^^erg s~^, a luminosity level typi¬ 
cally due to an AGN and a higher X-ray luminosity than 
would be expected from star formation using the relation 
of Mineo et al. 2014. It should be noted that our observ¬ 
ing program specifically targeted X-ray AGN whenever 
possible so the total fraction of X-ray AGN among our 
(U)LIRGs is high. Therefore, the total AGN fractions 
quoted here should not be considered as absolutes, but 
rather the comparison between AGN identified via the 
different methods is what we are interested in. For com¬ 
parison, ^ 15 — 30% of (U)LIR Gs at this redshift in COS - 
MOS are X-ray detected AGN Kartaltepe et al. (2010a). 
Over-plotted on each panel are the lower-limit abundance 
sequence, the redshift-dependent AGN classification line, 
and the St arburst-AGN mixing s equence for Scenarios 3 
and 4 from|Kewley et al.|(|2013b|). We identify all galax¬ 
ies above the AGIN ciassihcation line as ‘BPT-selected 
AGN,’ although this new dividing line is uncertain and 


likely does not select all AGN (especially those in com¬ 
posite systems). The mixing sequences range from Sce¬ 
narios 1-4 and span both normal and extreme ISM con¬ 
ditions and metal-rich and metal-poor AGN narrow line 
regions (NLR) at high redshift. Here, we plot scenario 
3 (extreme ISM conditions and metal-rich AGN NLR) 
and scenario 4 (extreme ISM conditions and metal-poor 
AGN NLR) since they appear to be the best match for 
our high redshift data points. The percentage of sources 
that fall within the bounds for scenarios 1-4 are 62%, 
52%, 66%, and 64% for the intermediate redshift and 
70%, 28%, 73%, and 53% at high redshift. Scenario 2 
(normal ISM conditions and metal-poor AGN NLR) has 
the lowest fraction, while the fraction in the other three 
scenarios is comparable. 

Figure 2 and Table 1 indicate that a large fraction of 
the (U)LIRGs in our sample are BPT-selected AGN, us¬ 
ing this new classification line, including many that only 
have upper limits for one of the lines. In the interme¬ 
diate redshift bin, 35/47 of the LIRGs and 2/6 of the 
ULIRGs are BPT AGN. For the high redshift bin, these 
numbers are 5/7 LIRGs and 38/53 ULIRGs. The dif¬ 
ferences between the LIRGs and ULIRGs in these two 
bins are not likely to be significant since the detection 
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Figure 3. The BPT diagram, [OIII] /H/3 versus [NII]/Ha, for two opt ically selected galaxy samples at high redshift with near-i nfrared 
spectroscop y at 2 : ~ 1.5 (green, from the high resolution FMOS program; |Silverman etalj20]^ and z ~ 2.2 (gray, from MOSFIRE; ISteid^ 
|et al.|2014|| in comparison to our infrared selected sample at z ~ 1.5 (redj. Uver-plotted are tne AGN classification lines at z = 0, z = 1.5, 
and z = 2.2 from Kewley etal. (2006, 2013) and the contours of the full SDSS sample at low redshift. Note the offset between the infrared 
and optically selected samples. 


limit of the Herschel data means that there is not a large 
dynamic range in the luminosities probed at a given red¬ 
shift. For the intermediate redshift bin, 17/23 of the X- 
ray detected AGN are identified as BPT AGN and 34/44 
in the high redshift bin. While these fractions are high, 
not every X-ray AGN is detected as an AGN on the BPT 
diagram. The remaining objects are likely to be either 
be low-luminosity AGN or composite objects - a possible 
indication that it is more difficult to obtain a clean AGN 
selection at high redshift. A similar compari son to IR 
selected AGN candidates (Donley et al.|2012) confirms 
the presence of an obscured AGIN in all ot tne objects 
in the intermediate redshift bin and in 26/33 in the high 
redshift bin. 

In total, there are 36 and 20 galaxies in the inter¬ 
mediate and high redshift bins that were not known 
to be AGN through an X-ray detection. Interestingly, 
23 (64%) of these galaxies in the intermediate and 12 
(60%) in the high redshift bin are detected as BPT AGN. 
Though our X-ray data are not deep enough (Chandra 
reaches 5.7 x 10“^® erg cm“^ s“^) to detect all unob¬ 
scured AGN at these redshifts, it is possible that these 


galaxies are highly obscured and candidates for Comp¬ 
ton Thick AGN. It is also possible that these galaxies are 
unobscured, low luminosity AGN, but the high infrared 
luminosities and the presence of power-law slopes in the 
mid-infrared (33% in the high redshift bin), make this 
possibility less likely. 

5. COMPARISON WITH OTHER SURVEYS 


Figure 3 shows the BPT diagram for two large samples 
of star-forming galaxies with near-infrared spectroscopy. 
The firs t sample comes from th e FMOS high resolution 
survey (Silverman et al. 20141 and we have excluded 
known AGIN and Herschk detected objects. These 44 
objects have z ^ 1.5 and all b ut four of them fall be¬ 
low the Kewley et al. (2013b) AGN classification line 
at that redshift. Also shown are the 82 object s from 
the MOSFIRE-KBSS sample from Steidel et al. (2014) 
(their Table 1) selected to be star-forming in a variety 
of ways, but at higher redshift than the FMOS s ample 
{z ^ 2.2). Most o f these objects also fall below the Kew-| 
ley et al. (2013b|) classification line, though there a tew 
that lie above, 'i'hese optically and sBzK selected sam¬ 
ples confirm the evolution of the star-forming locus of 
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galaxies with redshift but they are in stark contrast to 
the infrared selected sample, the focus of this paper, over¬ 
plotted in red. The infrared sample has a much higher 
obscured AGN fraction and therefore tends to have more 
extreme ratios on the BPT diagram, at least partly due 
to the fact that the infrared sample selects galaxies with 
higher masses and specific star formation rates than the 
optically selected samples (< log{M/M q) >= 10.4 ver¬ 
sus 10.0). The location of known X-ray selected AGN 
on the BPT diag r am at high redshift has been explored 
by Trump et al. (20131 and Goil et al. (2014). These 


the 

Kewley et al. 

(2013b 

1 selection line, but a few lie in 

the 

Kewley et af. 

(2006) AGN-star formation composite 


region, suggesting 
evolve as much as the Kewley et al. lines indicate. Our 
larger sample of X-ray AGN among our infrared galaxies 
shows that a large fraction of objects lies above the AGN 
classification line, but that some would also be consid¬ 
ered composite sources following the local criteria. 

To reiterate, an evolution of the dividing line between 
star-forming galaxies and AGN is supported by the data 
and by the changing ionization properties of star-forming 
galaxies as indicated by our FMOS sBzK sample (Silver- 
man et al. 2014) and those from the KBSS survey (Stei- 
del et al. 2014). Since it is difhcult to cleanly separate 
AGN dominated sources from AGN-star forming com¬ 
posite sources in our infrared sample, the evolution of 
the locus of AGN is unclear and further work with large 
samples of known AGN-dominated sources is required. 
This likely adds to the challenges of cleanly identifying 
AGN at high redshift with optical and near-infrared spec¬ 
troscopic surveys such as those being undertaken with 
MOSFIRE, KMOS and the future PFS survey. 


6. SUMMARY 

We have presented results from the large low-resolution 
near-infrared FMOS near-infrared spectroscopic survey 
of the COSMOS field. This survey has enabled us to 
compile the largest sample of infrared-selected galaxies 
with all four key diagnostic lines at high redshift to date. 
From the analysis of these sources, we summarize our 
results as follows. 


1. Our final sample contains infrared galaxies with 
emission line measurements of all four key diag¬ 
nostic lines in two redshift bins - an intermediate 
redshift bin {z ^ 0.74) containing 59 galaxies and a 
high redshift bin {z ^ 1.5) containing 64 galaxies. 
In addition, there are 39 and 65 galaxies in each 
of these bins with detections for three out of four 
lines. 

2. We present the BPT diagram for this sample and 
find a high fraction of BPT-selected AGN among 
(U)LIRGs in both redshift bins using the new 
redshift-dependent Kewley et al. 2013 classifica¬ 
tion scheme. Many of these objects were not pre¬ 
viously known to be AGN, suggesting that NIR 
spectroscopy is essential for a complete census of 
AGN at these redshifts. 

3. A high fraction (> 70%) of the X-ray detected ob¬ 
jects in our sample are selected as AGN using the 


new classification scheme. The remaining sources 
are likely to star-forming/AGN composite sources, 
rather than low-luminosity AGN. 


4. The line ratios of our sample of (U)LIRGs show 
a high level of agreement with the Scena r io 1, 3 , 
and 4 mixing sequences of Kewley et al. (2013b I 
suggesting that these galaxies likely span a range 
of ISM conditions and metalicities. 


5. In comparison to optically and sBzK selected sam¬ 
ples, our far-infrared selected galaxies mostly lie at 
higher values of [N II] /Ha and span a wide range in 
[O III] /H/3. Therefore, our FIR sample appears to 
be dominated by AGN, have higher metallicities, 
and higher stellar masses. 
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Table 2 

IR-selected FMOS Source Properties 


ID 

RA 

Dec 

Redshift 

log(^'IR/i©) 

log(ix) 

[NII]/Ha 

[OIII] /H/3 

IR AGN 

BPT AGN 

COSMOS J100057.20+020322.30 

150.23833 

2.05619 

1.506 

12.3 

43.1 

0.034 

1.109 

N 

Y 

COSMOS J100023.01+020842.60 

150.09587 

2.14516 

1.327 

11.8 

43.9 

0.082 

-0.731 

N 

Y 

COSMOS J100130.38+014304.40 

150.37659 

1.71789 

1.572 

12.3 

44.1 

-0.321 

0.731 

Y 

Y 


Notes.— Table 2 is published in its entirety in the online edition of the article. A portion is shown here for guidance regarding its form and content. 


Table 1 

Fraction of Objects Identified as BPT AGN^ 


log(LiR/L0) 

< 5: > 

Low Redshift 
# in bin % AGN 

Intermediate Redshift 
< ^ > # in bin % AGN 

< 2 > 

High redshift 
# in bin % AGN 

< 10 

0.07 

18 

44 


0 



0 


10- 11 

0.11 

50 

56 

0.63 

1 

0 


0 


11 - 12 

0.17 

9 

33 

0.73 

47 

74 

1.3 

7 

71 

> 12 

0.07 

1 

0 

0.91 

6 

33 

1.4 

53 

72 

IRAG AGN 




0.70 

10 

100 

1.45 

33 

79 

not IRAG AGN 




0.77 

49 

57 

1.41 

31 

64 

X-ray Sources 


log(Lx) < 42 

0.10 

13 

77 


0 



0 


log(Lx) = 42-43 

0.2 

2 

50 

0.73 

3 

100 

1.3 

2 

50 

log(Lx) = 43 — 44 


0 


0.70 

9 

78 

1.67 

18 

72 

loghx) > 44 


0 


0.70 

6 

67 

1.67 

23 

87 

X-ray detected 

0.10 

15 

73 

0.71 

23 

74 

1.46 

44 

77 

not X-ray detected 

0.10 

68 

44 

0.83 

36 

64 

1.41 

20 

60 


“BPT AGN are objects that lie above the redshift dependent AGN classification like of Kewley etal. 2013b as shown in Figure 2. 

Yuan, T.-T., Kewley, L. J., & Sanders, D. B. 2010, ApJ, 709, 884 
Zahid, H. J., et al. 2014, ApJ, 792, 75 



